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Device for Continuously Producing Drip irrigation Tubes 

The present invention relates to a device for continuously producing 
drip irrigation tubes comprising an extruding device for producing a tube body, a 
calibrating device, and a cooling device for the tube body, a feed apparatus for 
feeding dosing elements into the tube body along a guideway and means for 
connecting the dosing elements to the inner walling of the tube body, 
comprising a pressing element which is formed by the end region of the 
guideway and protrudes into the extruded tube body, and a pressing roller that 
is able to be pressed against the tube body from the exterior in the region of the 
pressing element, the calibrating device being formed by a tubular body the 
feed region of which narrows to the desired diameter of the tube body, and the 
longitudinally elongated body area of which protrudes into the cooling device, 
and which is provided with a recess in which the pressing rollers protrudes so 
that the pressing and connecting step of the dosing element with respect to the 
inner walling of the tube body takes place inside the calibrating device. 

With known devices of this kind drip irrigation tubes are produced 
with which a direct irrigation of plants is achievable. Installed in this tube in the 
region of each plant are dosing elements through which the water is let out 
dropwise via a bore. Through this direct dropwise irrigation of the individual 
plants a large amount of water is not wasted unnecessarily, as usually happens 
with irrigation systems by means of which the water is distributed over a large 
area through spraying installations. With drip irrigation an extremely 
economical system is applied; the water can be used very sparingly. 

Shown in EP-A-0 970 602 is a device for manufacturing drip 
irrigation tubes of this kind. Here a tube body is created by means of an 
extruding device, which body passes through a calibrating and cooling device. 
Inserted successively into the tube body are dosing elements which are 
continuously pushed forward. As soon as the foremost dosing element comes 
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into contact with the extruded tube walling, it is pulled along, and is connected 
to the tube body by means of a pressing body installed in the tube body and a 
pressing belt acting outside on the tube walling. The outlet aperture for the 
water is then made in the tube walling in a known way. 

With this known device, the pressing of the dosing elements on the 
inner walling of the tube body and the connection of the dosing element to the 
tube body behind the calibrating device takes place inside the cooling 
installation. Owing to the relatively long route inside the cooling installation, this 
means that the tube body has cooled off by a considerable amount by the time 
it reaches the pressing and connecting point. In order to be able nevertheless 
to achieve a good connection of the dosing elements to the inner walling of the 
tube body, the dosing elements are led through a heating device during 
insertion and are heated to a particular temperature. A heating device of this 
kind is costly however and involved. Moreover no tube with a wall thickness of 
under 0.2 mm can be produced with the above-described device since the 
welding of the dosing element to the tube does not take place in a sure way. 

A device of this kind is known from WO 99/62691 . With this device 
the above-mentioned drawbacks are eliminated. It is difficult, however, in 
particular with thick-walled tube bodies to be able to determine the respective 
position of the dosing elements for putting in the bore, above all when these 
dosing elements have a mutual spacing which differs. 

The object of the present invention thus consists in creating a device 
for manufacture of drip irrigation tubes in which the heating device for heating 
the dosing elements to be fed can be eliminated, with which an optimal 
connection between the dosing elements and the inner walling of the tube body 
can nevertheless be achieved, and with which in particular the position of the 
dosing elements which are placed in the tube body is determinable from 
outside. 
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This object is achieved according to the invention in that the pressing 
roller has an indentation corresponding to the outer contour of the tube body in 
the region of the calibrating device, and in that at least at the bottom of the 
indentation of the pressing roller a marking structure running over the entire 
circumference is provided which is transferable to the surface of the tube body 
in the area of the respective dosing element and serves the location of the 
position of the respective dosing element for putting in the outlet aperture. 

With this configuration the extruded tube body is prevented from 
cooling down too much during the advance to the place where the pressing and 
connecting process takes place with respect to the dosing elements, so that the 
heating device for heating the dosing elements can be eliminated. In addition, 
a uniform pressure of the pressing roller over the entire width of the dosing 
element is achieved; the connection becomes optimal. The marking structure 
is optimally transferred onto the outer surface of the tube body in the area of 
the dosing elements. This marking of the surface of the tube body makes it 
possible for the position of the dosing element in the tube body to be precisely 
determinable from outside, so that the bore for the outlet aperture can be made 
at the correct place, regardless of the spacing apart of the dosing elements 
from one another. 

An advantageous embodiment of the invention consists in the recess 
in the longitudinally elongated body area of the tubular body having the shape 
of a slot extending from the end of the longitudinally elongated body area, 
protruding into the cooling device, to the walling closing off the cooling device, 
through which the longitudinally elongated body area is led into the cooling 
device. A simple construction is thereby achieved. 

The pressing member is advantageously designed as pressing roller. 
It is thereby ensured that the pressing pressure for connecting the dosing 
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elements to the inner walling of the tube body is constant over the entire length 
of the dosing element, so that it is optimal, and excluded is the risk of affecting 
the labyrinth passage, for instance through too great pressing in particular 
regions. 

5 Through the possibility of being able to adjust the pressing pressure 

of the pressing roller on the tube body, this pressure can be adapted to the 
nature of the tube and of the dosing element. 

A further advantageous embodiment of the invention consists in the 
feed apparatus including a separating device, in which the next of the 
10 continuously fed dosing elements is able to be captured in each case, ejected 
in a way guided onto the guideway, and inserted into the tube body by means 
of an airstream along the guideway. 

Drip irrigation tubes can thereby be produced whose dosing 
elements have a selectable spacing apart from one another. This is particularly 

15 advantageous, for instance, for the irrigation of trees or bushes in that the 
respective drip irrigation tube has a plurality of dosing elements with outlets, 
having a relatively small spacing apart from one another, in the vicinity of the 
roots of these plants. Between the plants however these drip irrigation tubes 
have no outlets over a larger distance, whereby this interim region is not 

20 irrigated as well. 

Advantageously the separating unit is composed of two drivable 
rollers, disposed opposite one another, in each case one dosing element of the 
continuously fed dosing elements being able to be captured by the two rollers, 
brought into a waiting position, and ejected therefrom onto the guideway. In 
25 this way the dosing elements can be optimally installed with the desired spacing 
in the tube body. 
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Installed in the guideway Is a sensor, with which the reaching of the 
waiting position of the respective dosing element can be detected, whereby a 
failure-free production process is ensured. 

The airstream is producible with air jets which are formed by supply 
5 lines that come out into the guideway, the supply lines being disposed such that 
the airstream coming out hits the dosing element, to be advanced, at an angle 
of about 25°. Thus very fast and simple transport of the dosing elements is 
achieved; precision is ensured. 

An embodiment of the present invention will be described more 
10 closely In the following, by way of example, with reference to the enclosed 
drawing. 

Shown are: 

Figure 1 , a schematic sectional drawing of the device according to 
the invention in the region of the separating device, of the extrusion device, of 
15 the calibrating device and of the cooling device; 
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Figure 2, a schematic representation of the calibrating device with 
the arrangement of the pressing roller; 

Figure 3, a cross-sectional representation in the region of the 
pressing roller transversely to the running direction of the extruded tube body; 
along line ll-ll according to Figure 1, and 

Figure 4, in section, the connection region of the dosing element to 
the tube body with the transferred marking structure, which is represented 
greatly enlarged in this figure. 

Figure 1 shows an extruding device 1 , from which a tube body 2 is 
extruded in a known way. This tube body 2 is led into a calibrating device 3, 
and brought to the desired dimension. After the calibrating device 3, the 
calibrated tube body 2 passes through a cooling device 19 In a known way. 
The tube body 2 Is led through devices (not shown) for further processing, and 
can be coiled up, for example. 

Projecting Into the tube body 2 is a guldeway 4, which forms the 
continuation of a feed apparatus 5 for dosing elements 6, via which the dosing 
elements 6 are fed to a separating device 7 In a known way and In unbroken 
succession. 

The separating device 7 comprises two drivable rollers 8 and 9, 
which are opposite one another. The two rollers 8 and 9 are equipped with a 
drive 10 or respectively 11, represented schematically, which are able to drive 
the two rollers 8 and 9 in the direction of the arrow. The two drives 10 and 1 1 
are connected to a control device 12, represented schematically. 

The foremost dosing element 6' of the dosing elements 6 led through 
the feed apparatus 5 Is seized by the two rollers 8 and 9, and is brought Into the 
waiting position shown here. This waiting position Is monitored by a sensor 13 
installed In the guldeway 4, which sensor Is also connected to the control 
device 12. 
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When the command is given by the control device 12, the dosing 
element 6' is conveyed out of this waiting position into the guideway 4 with 
great acceleration of the driven rollers 8 and 9. By means of the great 
acceleration, an interim space is created between the conveyed out dosing 
5 element 6' and the following dosing element 6. The speed of the rollers is 
reduced, the following dosing element 6 is seized by the rollers 8 and 9, and is 
brought in turn into the waiting position, after which the rollers 8 and 9 stand still 
until the next receipt of a signal. 

The dosing element conveyed out into the guideway is captured by 
10 an airstream and is transported further. 

The airstream is producible with air jets 14 in the guideway 4, which 
air jets 14 are formed by supply lines 15 which come out into a covering 16 that 
closes off the guideway 4 upwards. To achieve fast and optimal transport of 
the dosing elements over the guideway 4, the supply lines 15 are disposed 
15 such that the airstream coming out in each case hits the dosing element, to be 
advanced, at an angle of about 25**. The dosing element is thereby transported 
at a speed greater than the speed of the extruded tube. The dosing element 
can reach a speed of about 50 m/s, for example. 

By means of this airstream, via the guideway 4, the dosing element 
20 reaches the region of the calibrating device 3, and is taken along by the leading 
extruded tube body 2, which passes through the calibrating device 3. This 
calibrating device 3 is formed by a tubular body 22 whose feed region 23 is 
designed trumpet-shaped and narrows to the desired diameter of the tube body 
2. Adjacent to the feed region is a longitudinally elongated body area 24 which 
25 is led through an opening 25 in a walling 26 closing off the cooling device 19, 
and projects into the cooling device 19. In the embodiment example illustrated 
here, an interim plate 28 is inserted between the trumpet-shaped feed region 
23 and the walling 26 of the cooling device. 

The longitudinally elongated body area 24 is provided with a recess 
30 27, into which a pressing member designed as a pressing roller 18 protrudes. 



Disposed at the end region of the guideway 4 is a pressing element 
17, on which the dosing element 6", which is taken along by the tube body 2, is 
supported. Co-operating with the pressing element 17 is the pressing roller 18 
which is able to be pressed on the tube body 2 from the outside. By means of 
the pressing roller 18, which is synchronized with the facility speed, and by 
means of the pressing element 1 7, the dosing element 6" is pressed into the 
still very soft tube body 2, and is joined thereto. Through the use of a pressing 
roller 18 a pressure which remains constant is obtained over the entire length of 
the dosing element 6", so that the connection between the dosing element 6" 
and tube body 2 is able to take place in an optimal way. The pressing pressure 
of the pressing roller 1 8 can be adjusted in a known way and can be adapted to 
existing conditions. 

The tube body 2 then passes through the cooling device 19 in a 
known way, where the tube body 2 is cooled down. 

To achieve an optimal connection between dosing element and tube 
body 2, the pressing roller 18 is disposed inside the calibrating device 3, so that 
the material of the tube body 2 is not cooled down too much in the connecting 
region. 

The interval size for the ejection of the respective dosing element 6' 
onto the guideway 4 can be programmed as desired via the control 12. The 
time span after ejection of the dosing element 6' from the rollers 8 and 9 until 
achievement of the tube body is very short and constant. Thus the spacing of a 
dosing element inserted into the tube body 2 with respect to the following 
dosing element can be very precisely determined at given feed rate of the tube 
body 2, As a result, the spacing can be maintained at practically any desired 
amount, whereby drip irrigation tubes can be produced which can be provided 
with dosing elements and outlets at the desired places. 

Figure 2 shows the tubular body 22, which forms the calibrating 
device 3, and which is made up of the feed region 23, designed trumpet- 
shaped, and the longitudinally elongated body area 24. The recess 27, which 
has the shape of a slot, extends from the end 29 of the longitudinally elongated 
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body area 24, protruding into the cooling device 19 (Figure 1), to tlie walling 26 
closing off the cooling device 19. Protruding Into this slot 27 is the pressing 
roller 18. 

Achieved with this design is that the stretch inside the cooling device 
5 which the extruded tube body must pass through with the dosing elements until 
it has reached the place where the pressing of the dosing element with respect 
to the inner walling of the tube body, and thus the connection, takes place can 
be kept very minimal. The tube body does not cool off too much; the 
connection between the inner walling of the tube body with <sic. and> the 
10 dosing elements becomes optimal, without the dosing elements having to be 
preheated. 

Figure 3 shows in section the calibrating device 3, through which the 
tube body 2 is led. The pressing element 1 7 projects into the tube body 2, as 
has been described in relation to Figure 1 . At this pressing element 17 the 

15 dosing element 6 is disposed on the inner walling of the tube body 2. The outer 
surface of the tube body 2 is in contact with the pressing roller 18. By means of 
the pressing element 17 and the pressing roller 18, co-operating therewith, the 
dosing element 6 is pressed into the tube body 2, and is joined thereto. To 
obtain an optimal connection, the pressing roller 18 is provided with an 

20 indentation 20 corresponding with the outer contour of the tube body 2 in the 
area of the calibrating device 3. Advantageously the dosing element 6 is also 
designed cambered on the connection side to the tube body 2. 

At the bottom of the indentation 20 of the pressing roller 1 8, a 
marking structure 21 can be applied running over the entire circumference. 
25 This marking structure 21 can be a fine knurl, for instance. 

As can be seen from Figure 4, this marking structure 21 , which is 
shown greatly enlarged in Figure 4, is transferred onto the surface of the tube 
body 2 since the tube body in this region is still very soft. Here the marking 
structure 21 is transferred only where a counter pressure exists, i.e. only over 
30 the length of the dosing element 6 that is connected to the tube body 2. When 
pressing the dosing element 6 into the walling of the tube body 2 a bulge 23 
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results on the outside corresponding to the outer contour of the dosing element 
6. Supported thereby Is the effect that the marking structure 21 is transferred 
onto the surface of the tube body 2 only In the area of the dosing element 6. If 
there is no dosing element 6 between the pressing element 17 and the pressing 
5 roller 18, no pressure arises on the pressing roller 18, and the marking structure 
21 is thus not transferred onto the surface of the tube body 2. 

Thus with this device a marking structure 22 is likewise obtained on 
the surface of the tube body 2 at those places where a dosing element 6 is 
located in the tube body. As can be seen in Figure 1 , this marking structure 22 
10 can be detected In a known way and after leaving the cooling device 19, via 
detector means which co-operate with a boring device, so that the outlet can be 
bored at exactly the right place in the tube body 2. This makes possible a 
correct placement of the outlets in the tube body, regardless of how great the 
spacing distances between the individually inserted dosing elements are. 

15 it would also be conceivable for the marking structure 21 to be inked 

on the pressing roller 18, and for this color to be transferred with the marking 
structure 21 onto the surface of the tube body 2, and for a colored marking 
structure 22 to be created in this way on the tube body 2, which would possibly 
facilitate the step of detection of the marking structure 22 on the tube body 2. 

20 An imprinting of this kind could be achieved with an offset printing method, for 
instance. 

With the method according to the invention drip irrigation tubes can 
be produced which are provided with dosing elements which have any desired 
spacing apart from one another, so that the dosing elements and thus the 
25 dropwise discharge of water can be put at the desired place on the drip 
irrigation tube. Drip irrigation tubes of this kind can thus be adapted in any 
desired way to the respective planting configuration. 



